Background
As the patient population ages, there has been a commensurate increase in the number of cases presenting to most surgical departments with acute cholecystitis (AC). About one-third of cholecystectomies are performed for AC with a principal debate concerning the timing of the surgical procedure. 1 Despite an absence of categorical guidelines for optimal AC management, 2 there is a general consensus that early laparoscopic cholecystectomy (LC) remains the treatment of choice for the majority during the acute phase of the illness 3 and that this approach can selectively be extended with safety to the elderly. 4 In this respect, although there is debate as to what is meant by the term early, an LC performed during the acute admission results in a shorter overall hospital stay and reduced costs without any significant negative impact on postoperative morbidity. 5, 6 Increasing laparoscopic experience has also resulted in a general reduction in the rates of conversion to an open procedure during the acute phase of the illness, 7, 8 where the performance of a delayed LC may on occasion be technically demanding with the potential risk for bile duct injury (BDI).
In some patients with significant coincident comorbidities, an alternative AC management approach with a percutaneous cholecystostomy (PC) should be considered. 9 Despite the fact that there is no hard evidence concerning the benefit of PC in critically ill patients 10 it is highly effective at AC resolution in the acute phase of inflammation. 11 For such cases, PC drainage may be used either as a bridge towards a delayed LC or in higher-risk patients (ASA Grades III and IV) as definitive therapy. 12, 13 The role in selected patients of an entirely conservative approach demands further prospective study. In this respect, Hatzidakis et al. 14 showed no difference in outcome when comparing PC plus antibiotic therapy with conservative treatment alone with Akyurek and colleagues 15 suggesting that PC followed by early LC has a generally more favourable outcome than conservative treatment and a delayed LC approach. Our study retrospectively analysed the long-term outcome of an unselected cohort of patients treated for AC in a single referral surgical department by a range of consultant and trainee surgeons between 2006 and 2015. Outcomes were assessed in the operated groups with comparisons between those managed with early surgery (Group 1), those receiving intravenous antibiotics and then undergoing a delayed cholecystectomy, (Group 2) patients initially treated with PC drainage followed by selective surgery (Group 3) and those managed entirely conservatively without surgery (Group 4).
Patients and Methods
Ethical permission for this retrospective study was provided by the local hospital ethics committee (EMC-0010-12 
Discussion
This retrospective assessment of an unselected group of patients presenting to a referral centre with acute cholecystitis (AC) over a prolonged time period showed advantage for patients managed with emergent cholecystectomy as the standard of care. There was less need for open conversion after an initial laparoscopic approach, with less chance of intraoperative stone spillage and less risk for bile duct injury (BDI) when compared with the two other groups undergoing a delayed cholecystectomy. There was a higher rate for open conversion following an initially laparoscopic approach in males when compared with females. Those patients deemed particularly high-risk who underwent successful PC drainage and some of whom then underwent a delayed cholecystectomy, were significantly older with more attendant comorbidities and when subsequently operated upon, they experienced a slightly higher rate of intraabdominal sepsis. Two-thirds of cases initially managed conservatively remained asymptomatic over the relatively long follow-up period. Nearly half of these cases were managed with PC drainage where there was a high incidence of patient frailty (ASA Grades III/IV) and where follow-up showed a high late mortality from non-biliary causes.
There have been a number of meta-analyses comparing early with delayed LC for patients presenting with AC. 6 and partly cultural, where the family and social conditions of our patients in a rural hospital setting may on occasion preclude early discharge.
Following a LC, the rate of minor BDI has variably been reported at between 0.1-1.7 per cent and of major BDI at between 0.1-0.9 per cent overall. 6 In this situation, obesity, perioperative bleeding, coincident pancreatitis and the severity of local inflammation will all increase the BDI risk. 22 Recently, this issue has been retrospectively assessed by Hogan et al. 23 who showed over time with increasing laparoscopic experience that there has been a reduction in the number of BDI's following performance of an LC which are referred to a tertiary hepatobiliary unit. This has, however, been accompanied by a shift towards a greater BDI complexity as peripheral surgeons take on more difficult laparoscopic cases.
Concerning conversions of laparoscopic to open surgeries, our study showed bias where there were a range of surgeons involved in patient care, each with different operative experience and personal preferences concerning acute biliary management. In this regard, patient outcomes reflect the nature of our surgical facility which serves a typical Israeli rural community. Here, the logistic structure of the hospital operating suite also affects outcome measures where in our institution there are six operating rooms available during the day and 1-2 available at night without a dedicated emergency operating room. The operating service functions out of hours frequently with a shortage of available anaesthetists and nursing staff so that the performance of a LC either during a night shift (or on occasion performed within 24 hours of admission), is impractical. The impact of these factors on the early performance of PC drainage may also explain our moderately high rate of use of this approach when compared with other series. 24, 25 The rate of conversion will affect operative times, postoperative morbidity and hospital costs with Tang and Cuschieri in a systematic review, showing older age, morbid obesity, cirrhosis, prior upper abdominal surgery and the need for emergent surgery to all increase the conversion risk. 26 Others have reported the same finding as in our study, namely that male gender was also associated with a higher conversion risk 7, [27] [28] [29] where this effect is most probably linked to a more frequent incidence of severe acute and chronic disease in men. In our series, spilled stones were more common in the delayed cholecystectomy groups (2 and 3) and were recorded less frequently in those undergoing an emergent LC. Our spillage rate is similar to that reported worldwide of around 10 per cent 30 although the perforation rate of the gallbladder which was not uniformly recorded in our cohort will be somewhat higher. Spillage of stones tends to occur during dissection of the gallbladder off the liver bed, upon tearing of its wall with energy dissecting instrumentation, with conventional grasping forceps and to a lesser extent during extraction of the gallbladder through one of the port sites. This latter mechanism was prevented in our series by the routine use of retrieval bags.
Successful resolution of acute inflammation with PC drainage in patients presenting with AC either in cases nonresponsive to antibiotic therapy or in those deemed highrisk for surgery (ASA Grades III and IV) has been extensively reported. 13 Our data showed that in such high-risk cases that even when a PC drain was deployed during the first admission, that the need for elective surgery can be selective 31 and that PC drainage can act as definitive management. 32, 33 Although the treatment options are competitive, these patient groups are not, however, strictly comparable. As in our study those undergoing an interval cholecystectomy had a lower death rate than those definitively managed with PC drainage, reflecting the inherent physiological differences between these two groups along with commoner deaths from non-biliary causes in PC-treated cases. This issue may potentially be resolved by the ongoing Dutch randomized CHOCOLATE trial comparing PC drainage with early LC in highly morbid patients. 34 Our data clearly shows that entirely conservative therapy for AC is acceptable. There are two good quality randomized controlled trials addressing this matter, both from the same institution. 35, 36 This group reported that about half the patients randomized to observation only eventually underwent cholecystectomy with most of the surgery performed for pain within the first five years after the initial hospitalization. The biliary-related mortality associated with conservative treatment is very low and is consistent with other reports 37, 38 although this will depend upon the number of high-risk cases included in the conservative cohort.
14 Even when the majority of conservatively-treated patients do not experience gallstone-related complications, those in the observation group will generally have more events related to gallstone disease (AC, CBD stones and acute pancreatitis) and these are more likely to occur in those where AC was their first presentation. 35, 36, 39 There are several limitations of our study. Firstly, its retrospective nature will provide important biases in the accumulation and reporting of data where there may be insufficient information concerning some of the reasons for conversion or for stone spillage. Decision-making concerning an operative or non-operative approach was personalized where in our environment there was a somewhat broad use of PC drainage as an initial treatment method. Here, the lower rate of conversion in our emergent cases (which did not quite reach statistical significance) may potentially be used as a proxy for the safety of the early LC approach. The maturation of an early LC as the preferred AC management option for most patients will reflect the Unit proficiency with laparoscopic surgery over time and will change the nature of the learning curve for more complicated cases. With this change there will be an expected reduction in BDI for more acutely performed cases although the BDI pattern itself might eventually alter. Adaptation of a surgical Unit towards a more evidencebased guideline of AC management is a slow and nonuniform process and will as in our case, reflect the local logistics of a surgical department and the available institutional resources for the performance of acute surgery. There has been in this study of an active decision-making towards selected higher-risk and elderly cases away from the tradition of surgery where further prospective, randomized data will be required to determine the safety and economic implications of this approach and to better define those patients at a low risk for acute biliary complications. The issue of cost is important, where the decision for cholecystectomy is more expensive because of the use of resources around surgery and because of the impact of post-surgical complications. The cost benefit of either observational or conservative treatment options is diminished if these groups experience a high complication rate requiring emergency surgery, where a policy of ultimate surgery for everyone or conservative management followed by selective surgery for symptomatic patients only, will be more effective but where it will also be more costly.
40

Conclusion
In summary, our retrospective survey suggests that an early LC in AC patients is the treatment of choice, however, further work is needed to determine if this shift in management away from initial antibiotic therapy followed by a delayed LC is cost-effective along with elucidation of the reasons why emergent surgery in our Unit has not so far resulted in an expected reduction in LOHS. Additional study will also characterize the subgroup of high-risk cases where initial PC drainage can act as definitive therapy and better define those patients where no surgical intervention at all can be safely and cost-effectively employed. Within our rural environment, changes in the logistics surrounding emergency surgery and in laparoscopic proficiency will affect primary outcome measures following a presentation with AC.
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